New information technology and spatial transport development by Giaoutzi, M. & Nijkamp, P.
ET 
053^8 
SERIE RE5ERRCH mEftlORRnDB 
NEW INFORMATION TECHNOLOGY 
AND 
SPATIAL TRANSPORT DEVELOPMENT 
M. Giaoutzi 
P. Nijkamp 
Researchmemorandum 1989-47 augustus 1989 
VRIJE UNIVERSITEIT 
FACULTEIT DER ECONOMISCHE WETENSCHAPPEN 
EN ECONOMETRIE 
A M S T E R D A M 

NEW INFORMATION TECHNOLOGY 
AND 
SPATIAL TRANSPORT DEVELOPMENT* 
Maria Giaoutzi Peter Nijkamp 
MG/PN/448/mvk 
This article has been written in the context of the European net-
work activity on 'Transport, Communications and Mobility', 
sponsored by the European Science Foundation (ESF) in Strassbourg. 

Abstract 
This paper gives an overview of recent transport developments 
taking place at the European scène. Particular attention is given to the 
impacts of technological dynamics as reflected in the new information 
technology (NIT). Against this background the paper gives an overview of 
results and findings from four major international conferences on the 
impact on NIT on spatial developments and transportation. There appears 
to grow a concensus that the impacts of NIT will not be dramatic and 
that the degree of substitutability of NIT vis-a-vis physical travel is 
limited. Peripheral areas seem to become also in the area of NIT 
latecomers. However, in terms of the increase of a region's competitive 
position NIT may be an important vehicle. The same holds true for logis-
tic systems and traffic safety. 
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1. Prologue 
The spatial distribution of human activities induces various types 
of geographical interaction and communication patterns at local, na-
tional and international levels. Thus bridging of space, reflected in 
the demand for transport and Communications, is a derived demand depend-
ent on the kind of activity; at the same time, it involves by necessity 
consumntion of time. As time is a scarce commodity, transport and Com-
munications are cost factors which have to be economized. Thus there is 
an inherent tendency from the side of the user of transportation serv-
ices to ask for efficiency and quality improvement. Can these - usually 
conflicting - needs be satisfied? 
In the recent past fairly drastic changes have taken place in most 
European transport systems, not only in terms of persons transport, but 
also in terms of freight transport and of information/communication 
flows. A few megatrends will be mentioned here (see Button and 
Gillingwater 1986, and van Gent and Nijkamp 1987). 
In the field of persons transport the following developments can be 
observed inter alia: 
a demographic aging process which in the long run will have large 
consequences for car use and car ownership; 
a social trend towards more, but smaller and alternative types of 
households leading to higher spatial mobility patterns; 
an economie trend towards increased female labour force participa-
tion and more part-time jobs which necessitate a higher car use; 
a geographical trend toward more urban sprawl thus inducing more 
commuting; 
Also in the field of commodity transport various new trends can be 
identified, such as: 
a dematerialisation tendency implying the production and transport 
of more and more high value, low weight commodities; 
a diversification in consumption marked by distinct but smaller 
product series, which affects the position of bulk transport; 
a trend toward multi-modal transport of previously competitive 
modes, for instance, road-rail transport (hucke-pack, e.g.) and 
road-air transport; 
a strong informatisation induced by the new Information technology 
(NIT) and leading to an improvement of the logistic organisation of 
transport (reflected inter alia in the JIT-principle, e.g.); 
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a globalisation of the European economies (especially after 1992) 
inducing the emergence of transnational shipping companies. 
Finally, in the field of information/communication flows also 
various trends are emerging, such as: 
an intensification of the exchange of knowledge or information in 
relation to both persons and freight transport; 
an increasing importance of telecommunication as both a substitute 
and a complement to physical interactions; 
a growing importance of telematics as a means for improving the 
efficiency of current infrastructures; 
a tendency toward more flexibilisation of economie activities 
(e.g., a rise in teleshopping, telecommuting etc). 
It goes without saying that the above mentioned socio-economie and 
technological megatrends shape to a large extent the conditions for 
drastic changes in spatial mobility and interaction patterns. In the 
context of the present paper we will focus our attention in particular 
on the question whether - and to which extent - new technologies may 
drastically affect the flows of persons, commodities and information. 
2. Technological Dynamics 
In the framework of the transport technology debate, it is some-
times claimed that - until the turn of the century - transport policies 
will be affected only within the context of currently existing tech-
nologies. This would imply that in the short and medium term no major 
new (revolutionary) modes of transport will come into being. At best, 
the quality and efficiency of current modes of transport would be im-
proved. 
However, such an incremental view on transport planning may be at 
odds with a life-cycle notion regarding transport modes (see Marchetti 
1987). The underlying idea is that transport modes - like any other 
commodity category - exhibit a product life-cycle marked by phases of 
take-off, adoption, market penetration, large-scale use, saturation and 
declining market shares. Thus transport modes will tend to show a his-
tory beginning with a period of low-volume high-cost adoption, foliowed 
by further expansion and improvement and ended with general acceptance 
and wide-spread use (see Le Clercq 1987). Clearly in a way parallel to 
transport technologies, also transport management styles will exhibit 
similar life-cycle phenomena. Technical change may intervene here by 
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providing new hardware to facilitate better control or enhance the 
quality of information which is available to management. 
Now the question is whether it is plausible that technological 
progress in the transport sector - taking for granted the various phases 
of a product life-cycle - is showing an accelerating evolutionary pat-
tem in the foreseeable future, and that before the turn of the century 
new patterns of spatial interactions will emerge. 
Even when no new technologies would become available in the near 
future, still drastic changes in the flows of persons, goods and infor-
mation might emerge, notably for two reasons. 
In the first place, we see increasingly a shift in emphasis from 
isolated transport modes toward an integxated systems technolopv. This 
implies a more efficiënt use and management of all (sometimes competing) 
transport infrastructuren (e.g., combined transport via roll-on roll-off 
techniques). Such developments based on synergetic spill-over economies 
may - even with the current level of network capacity - alter qualita-
tively and quantitatively the European transport scène at local and 
(inter)national levels, even in the foreseeable future. The open 
European market in 1992 will certainly induce such new developments. 
Next, it is noteworthy that an open European market will supposedly 
generate a high degree of internationalisation of all national economies 
thus inducing an increase in international freight transport, in inter-
national commuting and in international telecommunications services. 
Given the existing and foreseeable constraints on various transportation 
modes in several European countries, it is plausible that in the medium 
term intermodal substitution and multi-modal orientation in European 
transport systems will emerge (see also Noortman 1988). 
Clearly, in the long run completely different transport modes may 
be expected, since according to Marchetti (1987) various current modes 
of transport (train, bus, private car) are in the final phase of their 
life-cycle (see also Figure 1). Especially the current revolutionary 
changes in the field of superconductivity may induce a new generation of 
rapid, environment friendly and energy saving transportation vehicles 
(see also Marchetti 1987 and Nakicenovic 1987). 
It schould be noted, however, that the life cycle pattern of 
transport systems reflected in Figure 1 takes for granted a fixed tech-
nology and fixed organisational/institutional structures. If these pre-
conditions change, existing transport modes may be renewed and gain 
again popularity. This is well illustrated by the present trend toward 
high speed trains, in which the old railway technology is linked with 
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new materlals technology and information technology in order to shape a 
new transport vehicle that is beginning a new life cycle on top of the 
previous life cycle. 
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Figure 1. Competition between transport modes seen from a life 
cycle perspective. 
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It is clear that the prediction of technological trends is fraught 
with many uncertainties (see also Biéber 1986). Given the experience in 
the private sector that R&D and investments are usually oriented toward 
sectors with relatively long-term financial rewards, it is likely that 
especially new transport policies with an emphasis on efficiënt manage-
ment and control, small environmental impacts and a high degree of 
polyvalence may become the winners in the competition for new transport 
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modes. In this framework, it should also be noted that the transport 
sector cannot be treated in isolation from other industrial sectors and 
the service sector, as changes in the transportation system are to some 
extent also responses to changes elsewhere in the system. Recent ad-
vances in information technology may imply that alternatives to 
transport are increasingly emerging, which may be adopted quite rapidly 
in order to replace conventional transport inputs. 
3. Changes at the European Scène 
It goes without saying that the enhancement of Europe's competitive 
position in the international economie community will to a large extent 
depend on a collective effort to develop and use innovative and 
strategie transport/communication knowledge, technologies and in-
frastructures (cf. Giaoutzi and Nijkamp 1988), which may lead to a 
replacement of many outdated transport systems. In this respect there is 
much scope for joint European policies, inter alia in the field of: 
the design of a high speed train network, which may be seen as the 
successor of the conventional railway technology (i.e., based on a 
new life cycle; see section 2) 
the integration of information transmission with sectors outside 
the transport sector (e.g., the COST programme of the European 
Community focussing on the use of informaties and telematics in 
transport technologies); 
the construction and expansion of the Trans European Motorway 
(TEM) linking Western Europe with the Middle East; 
international cooperation regarding the design of new motorways and 
railways (e.g., with respect to the Iberian Peninsula); 
research programmes on transport safety and risk perception, and 
international cooperation in vehicle design and construction; 
abatement policies on environmental impacts of transport (based on 
more strict regulations); 
European-wide cooperation on multi-modal transport (with a specific 
view on inland waterways and seaports); 
coordination of telecommunication (e.g., with respect to the 
gradual introduction of broadband communication services at 
Community level by 1992); 
design of new navigational systems and electronic travel aids 
(e.g., dashboard mounted video display sereens); 
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design of advanced irifrastructure based on telematics (e.g., digi-
tal public-switched networks, satellite by-pass facilities, 
teleports, city cabling schemes, etc). 
In many recent studies the evolution of transport systems is con-
sidered from the viewpoint of the information society. In combination 
with a European free market as of 1992 new forms of spatial structure 
and geographical organisation are likely to emerge. Such a geographical 
restructuring may take place at both an (international scale (e.g., via 
a change in core-periphery relationships, new corporate spatial or-
ganisations, a new spatial division of labour) and a local scale (e.g., 
via the emergence of teleworking or teleshopping, the rise of new forms 
of spatial dominance caused by newly emerging European metropolises like 
Milano, Paris, Brussels, the Dutch Randstad, etc. (see also Gillespie 
and Hepworth 1988). 
Clearly, the prediction of changes at a broader European level is 
fraught with many uncertainties. However, the trend toward more in-
tegrated systems technologies is bound to take place, and hence new 
transport and informaties technologies will be realized within a broader 
societal framework encapsulating both socio-economie and technological 
innovations. Obviously, realistic future scenarios on such new develop-
ments are hardly available, and need to be urgently developed. A good 
illustration of this point can be found in current discussions on fast-
speed low cost vacuüm tunnels for transport needs beyond the year 2000 
(see e.g. Davidson 1987). 
In the light of the great many uncertainties and speculations on 
the implications of informaties and telematics for the spatial organisa-
tion (including transport systems) of our society, it is an interesting 
endeavour to have a closer look at some main results and findings from 
various international meetings on this issue. We will select here four 
international conferences devoted to the above mentioned issues, viz. 
the Delphi meeting on 'Informaties and Regional Development' (1986), the 
Toyohashi meeting on 'Information Technology and its Impact on the 
Urban-Environmental System' (1986), the Athens OECD-meeting on 
'Information and Telecommunications Technology for Regional Development' 
(1987), and the Delft meeting on 'Telematics - Transportation and 
Spatial Development' (1988). Clearly, this selection is by no means 
meant to be exhaustive or entirely representative. However, we feel that 
certain interesting trends can be observed from these meetings. 
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4. The Delphi Meeting 
The Delphi meeting placed informaties (the set of all modern high-
tech activities involved in the design, use and management of 
information systems) in the centre of attention (see for a review also 
Giaoutzi and Nijkamp 1988). The great deal of speculations on a new 
'wired society' deserved a critical look, especially as far as the im-
pact of informaties on the spatial organisation of our societies is 
concerned. The main results achieved at the Delphi meeting will briefly 
be summarized here. 
Information and telecommunication provide appropriate vehicles for 
regional, urban and transport policies due to the highly regulating 
and controlling potential of informaties, although in a practical 
policy context two aspects have to be considered simultaneously, 
viz. (1) the need for tailor-made information in coherent regional 
and urban planning and (2) the need for an integrated information 
system in policy strategies. 
Informaties does not only influence human behaviour, but may at the 
same time affect the style and substance of planning. 
The New Information Technology (NIT) industry is spatially dis-
criminating in terms of competitive pressure and restructuring of 
production at the regional level, so that regions seeking to at-
tract new NIT firms may oriënt themselves towards transnational 
corporations, to 'national champion' companies or to the design of 
specific 'niche market' products. 
Despite the potential of telematics and informaties for regional 
development, it seems unlikely that the combined development of 
information and communication systems and electronic communication 
services will strengthen the socio-economie fabric of depressed 
areas in Europe. 
The impact of the NIT upon daily spatial interaction patterns 
should not be overestimated, as physical travel will always be 
necessary, travel and information transfer are not always sub-
stitutes but often complementary, travel has sometimes also a 
positive utility, and information transfer may generate new travel 
patterns. 
Nevertheless, NIT as a purely technical instrument (e.g., in con-
sumption, in the service sector, or in planning efforts) will 
increasingly gain importance. 
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Besides, telematics will no doubt have a large impact on logistic 
systems of firms, as economies of scale are increasingly overtaken 
by economies of scope. 
The spatial impacts of NIT at a broader European scale will 
strongly depend on technical, socio-economie and informal networks 
between all agencies and regions concerned. 
Although one would assume that peripheral areas would be proper 
candidates for a rapid implementation of NIT investments (because 
of its distance bridging nature), it is surprising that major ag-
glomerations are the early adopters, whilst the space-time 
trajectory of NIT exhibits a clear distance-decay logistic growth 
curve. 
Despite the fact that high-tech industries are not by definition 
oriented toward central areas, the special needs of these in-
dustries (e.g., a trained labour force, availability of business 
services, a favourable residential climate with access to a variety 
of socio-cultural amenities) make a location in central areas more 
probable. 
Regional development policies focusing on high-tech and NIT firms 
may be more successful by developing integrated technology com-
plexes - rather than isolated high-tech and NIT locations - with 
strong emphasis on local initiatives to be supported inter alia by 
the development of research/science parks. 
The existence of so-called 'filières' (integrated socio-economic 
and technological linkage patterns among functionally dependent 
firms) may stimulate the development of NIT complexes in designated 
and accessible areas, leaving space for a polycentric development. 
The introduction of NIT equipment in firms and planning agencies 
requires a re-orientation in the management style regarding pre-
viously routine administrative duties and its clerical tasks. 
Geographical Information systems (GIS) are likely to become ex-
tremely important tools for planning and monitoring changes in 
regional, urban and transportation systems. 
NIT related hardware and software will increasingly become an in-
dispensable component of various spatial planning activities (e.g., 
housing market policy, railway management, infrastructure 
planning). 
The introduction of expert systems and artificial intelligence may 
become relevant for complex and unstructured decision problems, but 
will never take over the role of the creative decision-maker. 
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5. The Tovohashi Meeting 
The Toyohashi meeting (1986) focused in particular on the social, 
economie and geographical impacts of the new information technology (see 
also Orishimo et al., 1988). The following conclusions can be inferred 
from this meeting. 
The current logistical revolution may open many opportunities for 
'creative regions' for becoming the leaders in the area of new 
knowledge and information creation and dissemination. 
The current information revolution raises the issue of measuring 
international 'trade' flows of information (instead of physical 
commodities), in particular because the spatial-economie impacts of 
information flows on various regions are likely to be much higher 
than those of conventional physical flows. 
In the new information age, the timing of spatial interactions and 
the tracing of the ensuing social implications becomes of permanent 
importance for planning and policy-making. 
Since public policies and regional 4evelopment activities follow 
the usual core-periphery dichotomy, it is plausible that the infor-
mation technology will follow the same pattern and will hence 
reinfore the existing socio-economie distribution. 
Telecommunications (including related activities such as data 
transmission, processing, storage and retrieval) require a satis-
factory standardisation of equipment and software in order to be 
socially effective. 
Despite local or day-to-day changes, the overall spatial pattern of 
economie activities will likely not be dramatically affected by the 
information technology, although in some fields (e.g., transfer of 
knowledge, telecommuting, teleshopping) more substantial changes 
may take place. Most probably, existing economie centres will be 
reinforced by such changes. 
NIT will not become a major substitute for physical travel and 
face-to-face contacts, as such physical interactions are not only 
a prerequisite for the adoption of information technology, but may 
even be triggered off by an increasing use of modern information 
technologies. 
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The impacts of information technology should not only be studied in 
terms of direct firm's or sectoral implications, but also in terms 
of indirect implications (e.g., spillover effects to other firms or 
sectors via an input-output network organising strategies among 
competitors). 
At the micro scale of cars and vehicles the information technology 
may have considerable impact by providing meaningful assistance for 
improving efficiency and safety (inter alia by means of new naviga-
tional systems). 
Much of the impact of telecommunications will depend on its tariff 
structure; in many countries the tariff structure is - directly or 
indirectly - influenced by public policies, so that tariff policies 
may be a useful vehicle for public interference in NIT adoption and 
use. 
The international or interregional distribution of labour may be 
drastically affected by technological improvements and innovations 
engendered by the information revolution (in particular, as far as 
the qualitative dimension of work, e.g., the need for well trained 
employees, is concerned). 
Also developing countries may benefit from information technology, 
but the main problem is to find a proper balance between the tradi-
tional socio-economic and technological infrastructure and the 
modern technologies. 
Changes in accessibility and changes in the penetration of informa-
tion technologies (and their prices) may run parallel, so that a 
combined analytical effort has to be made in this context. 
6. The Athens OECD-Meeting 
The meeting in Athens dealt with the information and telecommunica-
tions technology for regional development (see OECD 1988). 
Information and communication technologies are of great importance 
for regional development, as they may provide the necessary in-
frastructure for modernizing or restructuring regional activities. 
Information and communication technologies do not automatically 
generate regional growth, but have to be combined with other loca-
tional factors (e.g., existence of well trained personnel). 
The impact of information and communication technologies on 
regional welfare is not only dependent on the technical 
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availability of these technologies (in tenns of production, dis-
tribution and exchange), but also on the economie and socio-
cultural conditions favouring the adoption of these technologies. 
Consequently, regional disparities are not necessarily reduced 
through these new technologies. 
The price to be paid for telecommunications services may have a 
great impact on various spatial interaction patterns, so that in 
this field tariff policies may become an element of a regional 
development policy. 
The economie restructuring which is necessary for an efficiënt use 
of informaties and telecommunications may lead to a comparative 
competitive advantage of advanced industrial nations or regions 
vis-a-vis lower developed nations or regions, especially because 
lower labour force qualifications (and hence low wage costs) are 
not any more important locational elements of new technologies. 
The slow adoption of informaties and telecommunications in 
peripheral areas (caused inter alia by the lack of an advanced 
(tele)Communications infrastructure) and the rise of tradeable 
information services in central areas is likely to favour core 
regions even more. 
Lags in using modern informaties and telecommunications may also 
hamper the necessary broader technological restructuring in older 
industrial (and sometimes less central) regions. 
The technical shift from hierarchical diffusion patterns of the 
information and (tele)communication services to a footloose provi-
sion (caused e.g. by satellite and digital systems) may still offer 
a great potential for peripheral areas (cf. the STAR programme of 
the European Community focussing on the design of advanced telecom-
munication technologies). 
The structure of (computerized, organisational or informal) net-
works is decisive for the spread pattern of information and 
communication services. 
A higher penetration of informaties and telecommunications in less 
developed nations or regions is only reached if economies of scope 
(based on tailor-made supply features) are more emphasized. 
The increase in the use of information and telecommunications serv-
ices will induce a further globalisation of national and regional 
economies, so that the physical barriers of distance may decline in 
importance. 
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Labour force policy seeking to improve the matching between supply 
and demand at the labour market (e.g., by improving the skills of 
people) is a meaningful indirect way of attracting new technologies 
to lagging areas. 
Specific tailor-made industrial development policies (e.g., focus-
ing on the growth of the small and medium size sector) would be 
another vehicle for a better integration of informaties and 
telecommunications in local economies. 
A more integrated 'network culture' through educational and train-
ing programmes may partly remove the geographically discriminating 
effects of the modern informaties and telecommunications sector. 
7. The Delft Meeting 
The recent meeting in Delft focused attention on telematics in 
relation to transportation and spatial development (see also Drewe et 
al, 1988). Telematics was regarded here as those applications of com-
puter techniques and information engineering for which the bridging of 
significant physical - and any related organisational or cultural -
distances by network connection is an essential feature. At this meeting 
the following conclusions were reached: 
A successful introduction of telematics is not only a technical 
matter, but requires also innovations in the organisation of work, 
management strategies, infrastructural developments, and public and 
private service sectors (including education). 
Telematics is often not a substitute for physical transport, but a 
complementary service aiming at increasing the economie efficiency 
of transport. 
Telematics may provide opportunities to substitute travel when the 
primary purpose of the trip-making is a transfer of information, 
but for shopping trips, business travel and commuting these sub-
stitution opportunities are much lower (although for routine 
shopping activities telematics may provide a meaningful option). 
Telematics as such is an environment-friendly technology (including 
its replacement of some physical transport), but the resulting 
spatial deconcentration may again be harmful to the environment in 
the long run. 
In many countries the use of telephones appears to provide more 
possibilities for substituting physical travel than other Com-
munications tools like telefax, telex or video. 
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In a normal business firm it is common practice to judge the avail-
able facilities for carrying out transactions on the basis of 
criteria such as cost, comfort, productivity, efficiency, and the 
like, so that in this context telematics and transportation are to 
be seen as an integrated system in which the relative use of these 
modes is determined by the company's interest. 
Especially for long distance and international (commodity and 
person) transport telematics may become an important vehicle for 
increasing the speed of handling barriers (e.g., in case of cus-
toms' formalities). 
The design and implementation of so-called teleports providing a 
location to information intensive firms may lead to new geographi-
cal core areas in a spatial economie structure, in which especially 
internationally oriented business activities may be stimulated. 
Modern electronic systems of traffic control, traffic management, 
route guidance and demand management systems have an enormous 
potential and will no doubt be further introduced in order to in-
crease the efficiency of travel. 
Road and vehicle safety can be considerably increased by means of 
intra-vehicle, vehicle-to-vehicle, and vehicle-environmental Com-
munications (see also the European Prometheus programme focussing 
on the design of technologically advanced, safe and .environment-
friendly cars). 
New logistic systems will favour not only operational and tactical 
decisions of firms, but also their strategie decisions regarding 
production, distribution and transport. 
Telematics will not only have an impact on the external flows of 
the firm, but also on its internal scheduling of commodity produc-
tion. 
In general, multi-plant firms and larger firms have a much higher 
utilisation rate of telematics than others. 
The diffusion of telematics among different regions in a country is 
in general not uniform, and hence this irregular regional distribu-
tion tends to increase the existing disparities in regional 
development. 
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8. Concluding Remarks 
The observations presented in sections 4-7 show a great deal of 
variation, but also various communalities. Some conclusions reflecting 
the authors' personal views will briefly be presented here. 
The impact of informaties and telematics upon the spatial loca-
tional pattern of business firms and households is likely to be 
moderate, as spatial redistribution processes induced by NIT are 
governed by two antagonistic forces: a higher potential for a spatial 
dispersion of activities toward the periphery and a strong incubation 
potential of new technologies in urban agglomerations. Clearly, the 
ultimate outcome will be determined by the specific type of production 
activities and of households involved. Peripheral areas are in this 
respect not always in a good position to acquire the fruits of NIT in an 
early phase. 
Next, the impact of informaties and telematics upon physical travel 
may ultimately be fairly moderate, as here also two antagonistic forces 
are at work: an increase of substitution possibilities with respect to 
physical transport and an increase in the need for travel and transport 
after the introduction of advanced communication systems. 
However, even if no dramatic impacts of NIT on the overall loca-
tional map of Western countries or of Europe as a whole are to be 
expected, NIT may still exert significant impacts. Early adoption of NIT 
increases regional competitiveness and efficiency and hence has a posi-
tive influence on a region's relative position in a highly competitive 
international mprket. 
Far reaching changes are likely to take place also in the area of 
new logistic systems and traffic guidance systems. Qualitative improve-
ment - rather than substitution - is likely to be the result of the 
adoption of NIT. The same holds true for the potential contribution of 
NIT to safety and environmental quality. 
Finally, informaties and telematics may at best level off the in-
crease in spatial mobility and transport. NIT may act as both a 
substitute and a complement to physical travel, so that it is hardly 
possible to draw unambiguous inferences on its ultimate result. 
Despite this modest role of NIT, however, informaties and 
telematics may still be regarded as important policy vehicles for both a 
geographical restructuring (e.g., in the context of a regional develop-
ment policy) and for the enhancement of the efficiency of a spatial-
economie system. 
15 
References 
Biéber, A. Quels Thèmes pour une Prospective des Modes de Vie et des 
Transports on 1986?, Paper, INRETS, Paris, 1986. 
Button, K.J., and D. Gillingwater, Future Transport Policy. MacMillan, 
London, 1986. 
Clercq, F. Ie, Policy Cycles and New Planning Issues, Transportation 
Planning in a Changing World (P. Nijkamp & S. Reichman, eds.), Gower, 
Aldershot, 1987. 
Davidson, F.P. (ed.), Tunneling and Underground Transport. Elsevier, 
Amsterdam, 1987. 
Drewe, P., P. Bovy, G.R.M. Jansen and H. Soekkha (eds.), Telematics-
Transportation and Spatial Development. Center for Transportation 
Engineering, Delft University of Technology, Delft, 1988. 
Gent, H.A., van and P. Nijkamp. Mobility Transportation and Development, 
Journal of International Association of Traffie and Safetv Sciences. 
vol. 11, no. 1, 1987, pp. 37-46. 
Giaoutzi, M., and P. Nijkamp (eds.), Informaties and Regional 
Development. Gower, Aldershot, 1988. 
Gillespie, A.E., and M.E. Hepworth, Telecommunications and Regional 
Development in the Information Economy: A Policy Perspective, Working 
Paper no. 1, ESRC Programme on Information and Communications 
Technologies, London, 1988. 
Marchetti, C , On Transport in Europe: The Last 50 Years and the Next 
20, Report, IIASA, Laxenburg, 1987. 
Nakicenovic, N., Transportation and Energy Systems in the U.S., Report, 
IIASA, Laxenburg, 1987. 
Noortman, H.J., The Changing Context of Transport and Infrastructure 
Policy, Environment & Planning C. 1988, vol. 6, no. 2, 1988, pp. 131-
144. 
OECD, Proceedings of the Seminar on 'Information and Telecommunications 
Technology' (Athens, December 7-9, 1987), Paris, 1988. 
Orishimo, I., G.J.D. Hewings, and P. Nijkamp (eds.), Information 
Technology: Social and Spatial Perspectives. Springer, Berlin, 1988. 
19B6-I Peter Nijkamp New Technology and Regional Development 
1986-2 Floor Brouwer Aspects and Application of an Integrated 
Peter Nijkamp Environmental Model with a Satellite Design 
(E 85/<t> 
1986-3 
1986-<t 
1986-5 
1986-6 
19B6-7 
1984-8 
1986-9 
1986-10 
1986-11 
1986-IS 
1986-13 
1986-IA 
Peter Ni jkamp 
Peter Nijkamp 
Peter Nijkamp 
Peter Nijkamp 
Jacque* Poot 
Henk Folmer 
Peter Nijkamp 
Floor Brouwer 
Peter Nijkamp 
Han Dieperink 
Peter Nijkamp 
Peter Nijkamp 
Aura Reggiani 
E.R.K. Spoor 
V. Kouwenhoven 
A. Twijnstra 
F.C. Palm 
E. Vogelvang 
M. Mortel 
A. Twijnstra 
25 Years of Regional Science: Retrospect 
and Prospect 
Information Centre Policy in a Spatial 
Perspective 
Structural Dynamics in Cities 
Dynamics of Generalised Spatial Interaction 
Models 
Methodological Aspects of Impact Analysis 
of Regional Economie Policy 
Mixed Oualitative Calculus as a Tool In 
Policy Model ing 
Spatial Dispersion of Industrial Innova-
tion: a Case Study for the Netherlands 
A Synthesis between Macro and Micro Models 
in Spatial Interaction Analysis, with Spe-
cial Reference to Dynamics 
De fundamenten van LINC 
Overheidsbetrekkingen In de strategie en 
organisatie van ondernemingen 
A short run econometrie analysis of the in-
ternational coffee «arket 
Flexibele Pensioenering 
1986-15 A. de Grip 
1986-16 F.C. Palm 
C.C.A. Winder 
Causes of Labeur Market Imperfections in 
the Dutch Construct ion Industry 
The Stochastic life cycle cohsumption mo-
del: theoretical results and empirical 
evidence 
1986-17 Guus Holtgrefe 
1986-18 H. Visser 
H.G. Eijgenhuijsen 
J. Koelewijn 
19B6-19 T. Wolters 
DSS for Strategie Planning Purposes: a 
Future Source of Management Suspicion 
and Disappointment? 
The financing of industry in The Nether-
lands 
Onderhandeling en bemiddeling in het be-
roepsgoederenvervoer over de weg 
1986-20 
1986-21 
1986-22 
1986-83 
19B6-B<t 
1986-25 
1986-86 
' 19B6-27 
1986-26 
1986-31 
1986-32 
1986-33 
1986-3* 
1986-35 
1986-36 
S.C.M. Eijfflnger 
J.U. in 't Veld 
E.R.K. Spoor 
J.T.C. Kool 
A.H.O.M. Merkies 
U. van Lierop 
L. Braat 
R.M. Buitelaar 
J.P. de Groot 
H.J.U. Uijland 
E.R.K. Spoor & 
S.J.L. Kramer 
Herman J. Bierens 
Jan Rouwendal 
Piet Rietveld 
U. Keizer 
1986-29 Max Spoor 
1986-30 L.J.J. van Eekelen 
F.A. Rooien 
H.J. Bierens 
R. Huiskamp 
U.J.B. Smits 
P. Nijkamp 
H. Blommestein 
P. Nijkamp 
De rel 
Knowle 
entity 
On the 
and Mo 
Series 
Multi-
logica 
Agrari 
market 
Revalu 
Arnax 
applic 
lands 
Seareh 
with L 
The co 
sition 
Financ 
of the 
De ont 
zicht 
Een ve 
produk 
inform 
Model-
of sta 
Large 
struct 
tions: 
approa 
Direct 
op exp 
tion a 
Inform 
Adopti 
evolut 
